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A SIMPLE AND EFFICIENT SYNTHESIS OF 2-AMINO-1,3-BUTADIENES
FROM p-ENAMINO PHOSPHONIUM SALTS #
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SUMMARY: A new and very simple synthesis of 2-mniﬁo-1,3-butadienes is described through Wittig
reaction of the phosphoranes generated “in situ” from the g-enamino phosphonium salts with aldehydes.

Compounds containing the 1,3-butadiene with attached heteroatom substitents represent a very
important class of derivatives as a result of their potential as key intermediates in organic synthesis.
Particularly significant is the Diels-Alder reactivity of these substances with electron donating substituents
in 2-position for the construction of functionalized cyclobexene derivatives *.

Synthesis and reactions of 2-alkoxy- or 2-siloxy-1,3-butadienes 2 as well as sulfur-substituted dienes
such as 2-phenylthio-* or phenylsulfonyl-1,3-butadienes + have attracted a great deal of interest in recent
years. However, the corresponding 2-amino-1,3-butadienes has been scarcely studied, probably owing to the
lack of general methods of preparation of these type of compounds.

Inthis context, we have shown that2-amino-1,3-butadienes are versatile reagentsin [4 + 2] cycloaddition
processes as well as other reactions . However, the catalytic aminomercuriation of en-ynes ¢ used for the
preparationof aminodiene 3 was restricted to the synthesis of the 3-alkyl substituted derivatives 3 and when
alk-3-en-1-ynes (1, R2=H) were used they underwent Michael addition of a second molecule of amine.
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# Dedicated to Professor Dr. Rolf Huisgen on the occasion of his 70th birthday
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On the other hand , we have used phosphorylted enamines as starting materials in the preparation of
acyclic and cyclic derivatives’. Continuing our interest in the reactivity of phosphorus substituted enamines
and in the synthesis of 2-amino-1,3-butadienes, we describe here a very easy preparation of them from
comercially available starting reagents, as propargyltriphenylphosphonium bromide, amines and aldehydes,
through Wittig reaction of the phosphoranes 6 generated “in situ” from the g-enamino phosphonium salts
$§ with aldehydes.
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Thepreparation of the desired p-enaminophosphoniumsalts Swasvery easilyaccomplished invery high
yields through nucleophilic addition of secondary amines to propargyltriphenylphosphonium bromide 47 in
refluxing of acetonitrile. Spectral data are in agreement with structure §° . Thus, the meyhyl group of 5a
appearsat & = 1.91and 21.6 ppm inthe 'H- and *C-NMR spectra, respectively; while the enaminic CH give
a'H-resonance at § = 3.96 ppm (¥/,,,=14.0 Hz) and a *C-resonance at & = 58.5 ppm (V.= 121.7 Hz.) as well
resolved doublets.

Wittig reaction of phosphoranes 6 generated “in situ” from p-enamino phosphonium salts with a base
such as sodium hexamethyldisilazide * followed by addition of aliphatic, carbocyclic, heteroaromatic and
aromatic aldehydes (see Table) and after heating the reaction mixture 12 h at 60°C leads to 2-amino-1,3-
butadienes 7  in excellent yields. Spectroscopic data are consistent with the proposal structure, in which
vicinal coupling constants of 15.7 Hz for the vinylic protons of 7a evidenced E configuration of the carbon-
carbon-double bond.
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However, o,8-unsaturated aldehydes show different reactivity. Thus, treatment of p-enamines § with
lithium diisopropylamide (LDA) in THF followed by addition of crotonaldehyde or cinnamaldehyde and
heating the reaction mixture at 60°C did not give the acyclic conjugated enamines 8, but the substituted cyclic
amines 9 were obtained instead. Amines 9 were easily oxidised to aromatic amines 10 in the presencae of air.
Formation of amines 9 could be explained through Wittig reaction of the phosphoranes 6 with the aldehydes
followed by an electrocyclic ring closure.
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The synthesis described in this comunication provides an easy and efficient entry to 1-amino-1,3-
butadienes, making use of readily available starting materials. These systems could be key intermediates in
the synthesis of natural products 2,

Table of compounds §, 7 and 10 prepared

R! R: R yiel s mp (°C)*
Sa (CH,), 93 231-232(d)
sb Et Et 92 178-179(d)
Ta (CH,), Pr 81 oil
7b (CH)), Cyclohex. 82 oil
e (CH,), Et 54 oil
7d (CH,), 3-thienyl 80 oil
Te (CH)), 3-pyridyl 81 oil
7t (CH,), Ph 88 oil
10a (CH,), Me 84 oil
10b Et Et Ph 85 oil

* All the new compounds was characterized by high resolution NMR analysis
¢ Qils isolated after "trap to trap” high vacuum destillated (10* torr).
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